jp^ccnct -.document Bibliography and Abstract RESI^M©^W<u:w€r.225/http://12.espaccn...l9l6&CURDR^ 



RESIN MOLDING 



Patent Number: 
Publication date: 
Inventor(s): 
Applicants- 
Requested Patent: 



JP6001916 
1994-01-11 
MASAMOTO JUNZO 
AS AH I CHEM IND CO LTD 

J JP60Q1916 
Application Number: JP1 99201 60938 19920619 
Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 



C08L81/02;C08J5/00 



Abstract 

PURPOSE:To obtain a resin molding suitable for a material for gasohol, having excellent barrier 
performances to gasoline mixed with methanol, comprising a resin molding of single layer structure of a 
polyphenylene sulfide optionally containing an elastomer. 

CONSTITUTIONS polyphenylene sulfide (hereinafter referred to as PPS) optionally containing an 
elastomer, preferably PPS in which an elastomer having <=1mum average particle diameter is dispersed, 
especially preferably a resin comprising PPS as a matrix in which a copolymer comprising 50-95wt.% 
ethylene, 5-49wt.% alpha,beta-unsaturated alkyl ester (preferably n-butyl acrylate) and 0.5-1 Owt.% maleic 
anhydride, having <=1mum particle diameter is dispersed, is used a resin material to be brought into 
contact with gasoline mixed with methanol to give a resin molding, which has excellent barrier 
characteristics, excellent strength retaining performances and mechanical properties and is useful as a 
material for gasohol. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



XCIaim(s)] 

[Claim 1] The resin Plastic solid of the monolayer structure which is the polyphenylene sulfide 
which the resin in contact with a methanol mixture-gasoline does not contain, including an 
elastomer. 

[Claim 2] The resin Plastic solid according to claim 1 whose diameter of a particulate material of 
the elastomer in a polyphenylene-sulfide matrix is 1 micrometer or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



-[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the resin Plastic solid suitable for the intended 

use in contact with the gasoline containing a methanol. 

[0002] 

[Description of the Prior Art] Conversion into a resin material is performed from the metallic 
material in recent years for lightweight-izing of an automobile. For example, the gas tank has 
shifted to polyethylene or the multilayer beam doubling Plastic solid of polyethylene and a 
polyamide from the metal. Moreover, in a tube and pipes, the material has shifted to the 
polyamide from the metal. 
[0003] 

[Problem(s) to be Solved by the Invention] As correspondence to earth environment, requests of 
a conversion to a gasoline and a methanol mixture gasoline are mounting. Since the effect of a 
polyamide as a barrier layer is low to a methanol mixture gasoline and the resistance of 
mechanical physical properties is also low, it is inadequate, this invention offers the plastic- 
molding field which was excellent in the barrier performance and the mechanical performance to 

the methanol mixture gasoline. 

[0004] 

[Means for Solving the Problem] this invention offers the polyphenylene-sulfide (it is described 
as PPS below.) monolayer structure resin Plastic solid which does not contain or contain an 
elastomer as a resin material in contact with a methanol mixture gasoline. The desirable mode of 
this invention is the case where PPS contains an elastomer. Especially a desirable thing is a 
Plastic solid which the elastomer is distributing by 1 micrometer or less of mean particle 
diameters in PPS matrix. — — . 

[0005] In PPS which is the resin material which constitutes the Plastic solid of this this 
invention, it is the following structure expression [0006]. 
[Formula 1] 




[0007] They are more than 70 mol % and the polymer which contains more than 90 mol % more 
preferably about the repetition unit shown. Since thermal resistance is spoiled, the above- 
mentioned repetition unit is not desirable less than [ 70 mol % ]. Moreover, PPS can constitute 
less than [ of the repetition unit / 30 mol % ] from a repetition unit which has the following 
structure expression. 
[0008] 
[Formula 2] 
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C H a 

[0009] These PPSs are obtained by the technique indicated by JP,45-3368,B and JP,52- 
12240,B. By this invention, PPS of the amount of macromolecules is essentially comparatively 
used preferably by the line. Moreover, in this invention, PPS to which deionization processing 
was performed by after [ polymerization ] acid treatment, hot water processing, or washing by 
the organic solvent is used preferably. 

[0010] As other desirable examples of PPS, PPS which denaturalized by polyfunctional nature 
isocyanate is mentioned. Furthermore, PPS which uses epoxy-group inclusion olefin system 
polymer, maleic-anhydride denaturation ethylene - propylene copolymer, ionomer, and ethylene - 
alpha, a beta unsaturation acid alkyl ester - acid-anhydride copolymer, a carboxylic-acid 
machine inclusion olefin system polymer, a maleic-anhydride denaturation hydrogenation styrene 
- butadiene block copolymer, maleic-anhydride denaturation polyethylene, etc. as an island 
component, and uses PPS as a sea component as a desirable example of PPS, - an elastomer 
alloy are mentioned. 

[0011] Especially a desirable thing makes PPS a matrix, uses an ethylene -alpha, beta 
unsaturation acid alkyl ester, - maleic-anhydride copolymer as an island component, and is a 
resin material whose diameter of variance of an island component is 1 micrometer or less. The 
technique of setting the diameter of a particulate material to 1 micrometer or less is indicated by 
European Patent 0406553A2 which consists of these people, and is acquired by the polymer 
alloy of PPS by which denaturation processing was carried out bv diphenylmethane diisoc yanate 
as one example, and the above-mentioned elastomer. 

[0012] In this invention, it gives more desirable physical properties that the particle diameter of 
the elastomer in PPS matrix is 1 micrometer or less. For example, although the material the Izod 
impact value (with [ a notch ]) which is a shock-proof standard indicates the value 50kg and 
cm / more than cm to be is obtained, when a particle diameter exceeds 1 micrometer on the 
other hand, Izod impact value (with [ a notch ]) will show the value of 10kg and cm/cm. [ under ] 

[0013] As an epoxy-group inclusion olefin system polymer, what carried out epoxy oxidization of 
the double bond of the olefin system polymer which has glycidyl groups, such as glycidyl ester, 
glycidyl ether, and a glycidyl amine, or a double bond inclusion olefin system polymer is 
mentioned to a side chain. In this invention, the copolymer which consists of an alpha olefin and 
glycidyl ester of alpha and beta-unsaturation acid among these epoxy-groups inclusion olefin 
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system polymers is used preferably. Ethylene, a propylene, butene-1, etc. are mentioned as an 
alpha olefin here. Moreover, the glycidyl ester of alpha and beta-unsaturation acid is the 
following general formula [0014]. 
[Formula 3] 

CH Z =C-C-0-CH 2 -CH-CHj 



[0015] It is the compound shown by (R shows a hydrogen atom or a low-grade alkyl group), and 
metaglycidyl acrylate, a glycidyl methacrylate, glycidyl ethacrylate, etc. are specifically 
mentioned. Especially the content of the epoxy group in an epoxy-group inclusion olefin system 
pblymer has 0.2 - 20 desirable % of the weight 0.1 to 30% of the weight. You may carry out 
eopolymerization of other olefin system monomer, for example, methyl acrylate, methyl 
^methacrylate, acrylonitrile, styrene, vinyl acetate, vinyl ether, etc. to an epoxy-group inclusion 
olefin system polymer in the domain which does not spoil the effect of this invention. 
[0016] As for an ethylene -alpha, beta unsaturation acid alkyl ester, - maleic-anhydride 
copolymer, a maleic anhydride consists [ ethylene / alpha and beta unsaturation acid alkyl 
ester ] of 1 - 8 % of the weight 0.5 to 10% of the weight seven to 45% of the weight five to 49% of 
the weight 60 to 80% of the weight preferably 50 to 95% of the weight. The carbon numbers of 
alpha and beta unsaturation acid alkyl ester are alkyl ester, such as 3-8 unsaturated carboxylic 
acids, for example, an acrylic acid, and a methacrylic acid, as an example A methyl acrylate, an 
ethyl acrylate, an acrylic-acid n-propyl, an acrylic-acid isopropyl, Acrylic-acid n-butyl, acrylic- 
acid t-butyl, isobutyl acrylate, A methyl methacrylate, an ethyl methacrylate, a methacrylic-acid 
n-propyl, There are a methacrylic-acid isopropyl, methacrylic-acid n-butyl, methacrylic-acid t- 
butyl, a methacrylic-acid isobutyl, etc., and an ethyl acrylate, acrylic-acid n-butyl, and a methyl 
methacrylate are desirable also especially among these. - 

[0017] The Plastic solid of this invention can carry out a fabricating operation by injection 
molding, the blow molding, etc. A Plastic solid is made also from the fiber strengthening resin 
which added fiber reinforcements, such as a glass fiber, to the resin which is mainly concerned 
with PPS. The structure which contacts the ga soline conta in ing me thanols, such as a bottle, a 
container, a pipe, and a tube, as a Plastic solid is set as the object of this invention! 
[0018] - — 

[Example] An example is raised to below and this invention is further explained to it 
[0019] 

[Example 1] The container of the thickness of 1mm and the shape of a bottle of 21. of content 
volume was produced by the blow-molding technique as PPS using the straight chain-like 
polyphenylene-sulfide resin which performed deionization processing. The obtained container 
was filled up with 100% gasoline and the gasoline which contained the methanol 15%, respectively, 
and the gasoline transparency test of 2000 hours was performed at 60 degrees C. The result 
which calculated the amount (relative value) of gasoline transparency from the decrement of a 
weight was shown in Table 1. 
[0020] 

[Example 2] The container was produced like the example 1 as PPS except having used PPS 
alloy which contains ethylene glyci dyl metha crylate as an island component (0.7 micrometers of 
mean particle diameters) 20% of the weight during the denaturation PPS of a polyphenylene 
sulfide/diphenylmethane diisocyanate (100/2). The result which performed the gasoline 
transparency test like the example 1 was shown in Table 1. 
[0021] 

[Example 3] The container was produced like the example 1 as PPS except having used PPS 
alloy which contains a maleic-anhydride denaturation ethylene - propylene copolymer as an 
island component (0.8 micrometers of mean particle diameters) 20% of the weight during the 
denaturation PPS of a polyphenylene sulfide/diphenylmethane diisocyanate (100/2). The result 
which performed the gasoline transparency test like the example 1 was shown in Table 1. 
[0022] 
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[Example 4] As PPS, the container was produced like the example 1 except having used PPS 
alloy (0.3 micrometers of the mean particle diameters of an island component) which consists of 
the denaturation PPS80 weight section of a polyphenylene sulfide/diphenylmethane diisocyanate 
(100/2), and the ethylene, acrylic-ester, - maleic-anhydride copolymer 20 weight section. The 
result which performed the gasoline transparency test like the example 1 was collectively shown 
in Table 1. 
[0023] 

[The example 1 of a comparison] Except having used nylon 6 instead of PPS, the same operation 
as an example 1 was performed, and the container was produced. The result which performed 
the gasoline transparency test like the example 1 was shown in Table 2. 
[0024] 

[The example 2 of a comparison] Except having used Nylon 66 instead of PPS, the same 
operation as an example 2 was performed, and the container was produced. The result which 
"performed the gasoline transparency test like the example 1 was shown in Table 2. 
[0025] 

[The example 3 of a comparison] The container was produced like the example 1 except having 
used nylon 6/66 copolymer instead of PPS. The result which performed the gasoline 
transparency test like the example 1 was shown in Table 2. the case where the transparency 
prevention ability to the gasoline which mixed the methanol 1 5% uses PPS although the container 
which made the barrier layer nylon 6, Nylon 66, and nylon 6/66 had good gasoline transparency 
prevention ability to the gasoline 100% — ratios — **** — it is remarkably low and it turns out 
that it is not suitable to a methanol mixture gasoline 
[0026] 

[Example 5] From the polymer which makes PPS of an example 4 a principal component, the pipe 
with a thickness [ of 2mm ] and a diameter of 10mm was manufactured. Although immersed for 
three months at 60 degrees C into the gasoline which contains a methanol for this PPS 35%, an 
intensity was changeless immersing before. 
[0027] 

[The example 4 of a comparison] Nylon 66 was used instead of the resin which makes PPS of an 
example 5 a principal component, and the same operation as an example 5 was performed. The 
intensity after three month immersing was falling to one third of initial value, and it turns out that 
this material is unsuitable to the mixed gasoline containing a methanol. 
[0028] 

[Example 6] Although the pipe was manufactured like the example 5 and same processing was 
performed from the glass fiber strengthening polymer which consists of the polymer 60 weight 
section and the glass fiber 40 weight section containing PPS of an example 4 f an intensity was 
changeless immersing before. 



[0029] 
[Table 1] 
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[0030] 
[Table 2] 
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£0031] 

*[Effect of the Invention] PPS resin Plastic solid of this invention has the barrier performance 
and the on-the-strength hold performance in which it excelled to the methanol mixture gasoline. 
Moreover, since PPS resin Plastic solid whose diameter of a particulate material of an elastomer 
is 1 micrometer or less is excellent also in mechanical physical properties, these are useful as a 
charge of gasohol material. 



[Translation done.] 
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